Abstract: Consistently high failure rates in the college algebra course in a predominantly Hispanic university prompted this study. A cohort of 1,362 students completed a survey addressing students' entry-level knowledge, educational expectation and motivation indicators, attitudes toward math, and family support for education. The lack of significant differences between ethnic groups in the variables measured may indicate a need to shift researchers' attention from student background variables toward the teaching component of the teaching-learning equation.
try (Hilliard, 1995; Sosa, 2002) . Although since 1990, the average in mathematics scores has increased for all ethnic groups, 1 the difference between the scores of White students and those of Black and Hispanic students has not significantly narrowed. Moreover, although the percentages of Black, Hispanic, and American Indian students taking basic and advanced mathematics courses has doubled, substantial differences in course-taking patterns remain between racial and ethnic groups, particularly in mathematics (National Science Foundation, 1999 , 2000 . In general, research indicates that the achievement gap between ethnic groups has not narrowed (Hilliard, 1995; National Science Foundation, 1999 , 2000 .
Educational researchers have suggested different explanations for the maintenance of the achievement gap. The once popular idea that genetic differences in mathematical abilities could explain differential achievement has not been sustained by research (Hilliard, 1995) , and the majority of researchers today supports the idea that differences in educational and socialization experiences can account for most of the achievement gap (Campbell, 1999; Treisman, 1992) . Given the role of scientific and technological knowledge in the U.S. economy, lower achievement and lack of participation in science and mathematics courses are detrimental not only to these underachieving groups, but also to the nation's economy.
Attempts to understand the question of differential achievement by ethnicity are further complicated by issues of gender. Even when women achieve at higher levels and continue their postsecondary education in greater numbers than men, their underrepresentation in mathematics and science persists throughout higher education. Consequently, women and minorities 2 have minimum participation in higher paying careers that require math, science, and technology (Bailey & Campbell, 1999 ; Department of Labor, 1997; National Science Foundation, 1999 , 2000 .
Research on gender and mathematics achievement consistently shows a decline in girls' confidence in their abilities in general, their interest in challenging courses and rewarding careers, and their pursuits in math and science in particular as they grow up (American Association of University Women, 1992; Gutbezahl, 1995; Stipeck & Granlinski, 1991; Sweetman, 1995) . Experimental psychologists have also shown that women and minorities alike face the risk of being judged by the negative stereotype that they have weaker math ability, a predicament they called stereotype threat, which leads to decreased performance (Blascovich, Spencer, Quinn, & Steele, 2001; Spencer, Steele, & Quinn, 1999) . Whether lower performance is due to a lack of confidence in their math ability or to apprehension caused by stereotype threat, the decline in math achievement is already quite clear by middle school. In short, after a certain age, girls believe they cannot achieve in math, which becomes a self-fulfilling prophecy that feeds a cycle of negative expectations and lack of achievement (Gutbezahl, 1995) .
In his research with rural children, Sweetman (1995) noted that whereas initially girls had more positive attitudes toward math than did boys, this orientation changed as they grew up until it became more negative than boys' attitudes toward math. Reasons for this decline in self-confidence cited in the literature include teachers', parents', and societal attitudes and perceptions about female math ability (Clewell & Anderson, 1991) .
The literature regarding differential achievement in math has followed one of two trends: One trend addresses the obstacles faced by language-minority and lower socioeconomic status (SES) students, whereas the other addresses the issue from the point of view of gender differences. The assumption that both groups face similar obstacles such as lack of social support, scarcity of role models, and differing worldviews has sometimes led scholars to the idea that solutions appropriate for minorities and lower SES students would also be appropriate for women. In contrast, advocates for increased access for women in mathematics argue that advances in the rights of one minority do not necessarily lead to advances in the rights of another. Treisman (1992) reported on four widely held beliefs on causes of minority student failure: lower motivation levels than other students, inadequate preparation (either as fewer credit hours of math and science courses in high school or lower SAT scores), lack of family support or lack of understanding of higher education, and lower income. Cocking and Chipman (1988) examined the mathematical ability of language minority, particularly bilingual students, and found that factors that influence student performance in mathematics were similar to those that influenced performance in other subjects. Factors quoted in this research include entry-level knowledge, opportunities to learn at school and at home, and "motivation," a category that involves cultural and parental attitudes toward math. Although dependent on school instruction, many researchers believe math achievement is affected by family background variables such as family members' attitudes toward mathematics and mathematicians (Cocking & Chipman, 1988; Hart, 1999; Treisman, 1989) .
In general, explanations for minority students' academic failure, especially at the postsecondary level, lie beyond the control of the educational institutions they attend (Hart, 1999; Treisman, 1992) . These explanations have not always been supported by research (Treisman, 1989) , and approaches of a remedial nature that attempt to compensate for these perceived student deficiencies have been less successful than approaches that stressed collaborative group learning, focused on academic excellence as opposed to remediation, and developed a student learning community (Treisman, 1989 (Treisman, , 1992 .
Whereas calls for math education reform have resulted in a reasonable amount of research on K-12 teaching practices, postsecondary research on the teaching of math has lagged behind (Hart, 1999) . A review of the research on postsecondary mathematics education notes that the body of liter-ature has focused either on student characteristics or on student outcomes in remedial programs-programs that offer students higher doses of the same instructional methods to which they have been previously exposed. Few studies have been done that focus on teaching methods or on teachers at the postsecondary level (Hart, 1999) , indicating a continued tendency to look at students' deficiencies as the only cause for the achievement gap.
Math Anxiety
Scholars concerned with math achievement have often focused on the issue of math anxiety, with the underlying assumption that math anxiety has a negative relationship with mathematics performance (Hsiu-Zu et al., 2000) . Although there have been cross-national studies of test anxiety, studies of math anxiety have tended to be on a national level and to focus on gender differences (Hsiu-Zu et al., 2000) . In a cross-national study of math anxiety, Hsiu-Zu et al. (2000) found differential predictive validity for the affective and cognitive factors of math anxiety. The negative relationship between math anxiety and math performance and achievement, although significant and consistent throughout cross-national studies, is actually small (Hsiu-Zu et al., 2000) . The affective component (feelings of nervousness and fear) was consistently and negatively related to math performance. The cognitive component's (negative expectations) relation to math performance, on the other hand, was not significant for students in the United States and China and was positively related to math performance for the Taiwanese students. This led the researchers to suggest that for some groups, the cognitive worry factor might actually serve as a motivator (Hsiu-Zu et al., 2000) .
Research on math avoidance suggests that it is related to a "dualistic view of mathematics as consisting of only formulas, and skills, with all questions having answers known to an authority" (Becker & Pence, 1994, p. 7) . Such a dualistic view results from mathematics being presented as an established doctrine rather than as a subject that emphasizes activity and involvement (Hart, 1999) .
The Math Problem at Florida International University (FIU) 3
Issues of ethnic and gender differentials in math and science education and employment are particularly relevant at FIU, a member of the state university system of Florida and located in Miami. Because of affordable state tuition, its 31,000 students come from all socioeconomic backgrounds and all ethnic groups: 51% are Hispanic-many of them nonnative English speakers-23% are White, 15% are Black, and 3.5% are Asian. Almost 70% of FIU students are South Florida residents. The university's urban location allows many of its students to continue living at home, an arrangement more in tune with Latin cultures. The majority of FIU's students are graduates from the county's public school system, the fourth largest school district in the nation.
Most of the literature on Hispanic student achievement comes from data gathered in other states, with the largest number of studies based on data from California. Moreover, the existing research that includes Florida and New York Hispanic students (Portes & Bach, 1985; Portes & Rumbaut, 1996) addresses only elementary and secondary education.
Because each major Hispanic group in the U.S. tends to be located in a different geographic region, research findings from one region may not be applicable to Hispanic populations of other regions. Florida's Hispanic population is predominantly of Cuban origin, particularly in Miami, and the FIU student population reflects the same pattern. There are reasons to believe these mostly Cuban students might be significantly different from other Hispanic populations more frequently studied, such as the Mexican students in California. Women of Cuban origin, for example, have the highest educational attainment and lowest unemployment rates of all Hispanic women in the United States (Department of Labor, 1997) .
Historically, FIU students have demonstrated extraordinary difficulty in successfully completing university-level mathematics and statistics courses, thus fitting the pattern of high failure rate described in the literature on minority students (National Science Foundation, 1999 , 2000 . Every incoming freshman at FIU must complete six credit hours of mathematics courses as part of the core curriculum. In response to student complaints about their lack of basic algebra knowledge, FIU began to offer college algebra courses in 1995 as a slower-paced two-semester sequence version of the single semester precalculus course. The sequence includes college algebra in the first semester and trigonometry in the second. Over time, a limited number of sections labeled extended college algebra were created in which classes meet for double periods and cover material from intermediate algebra to college algebra.
A large proportion of incoming freshmen score low on the required math placement test, regardless of the level of mathematics courses they took in high school. If planning a career in business, the hard sciences, or engineering, these students are required to take college algebra, the lowest level math course offered at the university. With the decrease in entering students' SAT scores, the number of students enrolled in college algebra has increased from 1,129 in the fall of 1996 to 2,367 in the fall of 1999. Failure rates in the course have also increased, as indicated in Table 1 .
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Existing data provided by the university indicated no differences in the failure rates by either gender or ethnicity. This fact complicated the research hypothesis and the resulting research questions.
Research Purpose
Contrary to findings reported in the literature, failure rates for all three major ethnic groups (Hispanic, Black, and White) at FIU were similar, as can be seen in Table 1 . A general belief based on anecdotal evidence suggests that incoming FIU female students, particularly those of Hispanic origin, were better prepared than were their male counterparts. However, the failure rates for men and women in the required college algebra course have not differed in any significant way. These inconsistencies between the data at FIU and the literature created the impetus for research on the social and cultural issues supposedly underlying the algebra failure rate of students in the institution. A survey questionnaire was designed to investigate students' perceptions of math, levels of math anxiety, and sources of social support for high achievement and their correlations with student ethnic background. The survey also intended to serve as empirical guidance for future intervention.
The survey intended to find out whether correlations between variables other than ethnicity and gender could help explain students' success or failure in college algebra. Variables other than ethnicity and race addressed in the survey included high school math-related experiences and perceptions of parental educational expectations. High school math-related experiences addressed by the survey included entry-level knowledge (highest level of math taken in high school, achievement levels in high school math), perceptions of support and encouragement provided at home and at school for taking "harder"-more advanced-math courses (Cronbach's alpha = 0.854), levels of math anxiety and tendency to avoid math courses, and typical high school grades in math.
The survey also attempted to verify whether women indeed outperformed men in high school achievement. SAT results and high school grade point average data by ethnicity and gender, provided by the university, were also examined to verify this assumption. An additional goal of the survey was to evaluate the degree to which gendered perceptions of math ability were prevalent in students' homes and schools. Questions focused on whether students thought their parents, counselors, or teachers believed one gender had greater math ability than does the other.
Research Questions
Research Question 1: Does ethnicity correlate with students' entry-level knowledge, math anxiety levels, and math avoidant behavior levels?
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Students' math anxiety levels were measured focusing on two main dimensions: three questions addressed math-related anxiety in anticipating taking a test in mathematics and three items reflected participating in a mathematics course (signing up for a class, participating in a lecture, and knowing you will be required to take more math courses). These definitions were based on the findings of Alexander and Martray (1989) , who suggested that "math-related anxiety is defined primarily by the [Mathematics Anxiety Rating Scale] items that reflect anticipating taking a test in mathematics or receiving grades from a math test, and secondarily, by items that reflect anxiety about manipulating numbers" (p. 143).
Research Question 2: Does ethnicity correlate with the amount of support and encouragement students receive in school and at home toward mathematics?
• Perceptions of support and encouragement for higher level math study at home (measured by agreement with the following statements: "My mother told me I could do well in math," "My father told me I could do well in math," "I got help at home," "I got tutoring with math assignments in high school," and "My parents encouraged me to take higher level math courses") 4 • Perceptions of support and encouragement for higher-level math study at school (measured by agreement with the following statements: "My teachers expressed confidence in my ability to do math," "My teachers and/or counselors encouraged me to take higher level math") • Perceptions of parents' attitudes toward math (measured by agreement with statements such as, "My father and/or mother indicated that math is harder than other subjects") • Perceptions of teachers' and counselors' attitudes toward math (measured by agreement with statements such as, "My teachers and/or counselors indicated that math is harder than other subjects")
Method
An entire cohort of college algebra students at FIU in the spring of 2000 was asked to take the survey during the first day of class. No bonus points or rewards of any kind were offered to students. Due to the high failure rate and the fact that students can be admitted to the university at any of the three sessions, this cohort has the same composition as other college algebra cohorts for the summer or fall semesters. It consisted of 79 questions that addressed students' perceptions of their parents', counselors', and teachers' attitudes toward math and their attitudes toward students' ability with regard to math. In addition, six questions were selected from Alexander and Martray's (1989) abbreviated version of Suinn's Mathematics Anxiety Rating Scale. The questions addressed the level of anxiety associated with activities such as signing up for a math course, preparing and taking math exams, and participating in math classes (for the six questions used in the Mathematics Anxiety Rating Scale, see the appendix). Items were selected to represent one aspect each of the six component factors of math anxiety identified by Kazelskis (1998) . Internal consistency of the items used in the scale, based on interitem correlation and measured through Cronbach's alpha, was equal to 0.86.
The survey was administered on the first day of class to all sections of the course at both university campuses. The entire cohort comprised 1,362 cases from 36 sections at both campuses. Two additional sections with about 50 students each were eliminated due to irregularities in data collection. The survey included an introductory note asking students to provide their student numbers and their signatures if they were willing to allow researchers to look up their final grades at the end of the semester. Only 287 students provided us with valid student numbers and signatures, thus limiting the number of valid cases with final grade information. To verify whether this group was representative of the entire cohort and to test for the possibility of a volunteering effect, results obtained for this self-selected group were compared with results for the entire cohort provided by the Office of Institutional Research. The results of this comparison supported the assumption that the self-selected group who provided their student numbers was representative of the failure rate, grades distribution, and ethnic composition of the population of students taking college algebra that session.
Students provided information regarding their ethnic background based on five possible options: Black, White, Asian, Hispanic, and other. One-way and two-way ANOVAs were performed to study the influence of ethnicity and gender on the dependent variables. Only three groups were analyzed in the ANOVA due to the extremely small number of cases in the Asian and other categories. Sample sizes varied from question to question due to nonresponse of individual questions, but all samples included 1,150 or more cases. Effects were considered significant at p < .05. On two-way ANOVAs, Fisher's least significant difference tests were used to compare means in post hoc tests when variances were equal, and Games Howell tests were used when variances were unequal. In addition, correlations between independent variables and math anxiety and math avoidance behavior were calculated.
Findings Entry-Level Knowledge
Were female students at FIU better students than men according to their self-reported grades? The answer appears to be positive for all courses except math. When asked about their typical grades in high school English and social studies, women reported significantly higher average typical grades than men, as seen in Table 2 . This difference tended to disappear when it came to respondents' math achievement and attainment in high school. Self-reported grades in math as well as answers to a question about the highest level of math course taken in high school showed no significant differences between male and female students or between the different ethnic groups at FIU. Entry-level knowledge, measured by the highest level of math taken in high school, was associated with success rates in the course, F(4, 293) = 8.88, p < .001. However, a large number of students with failing grades reported having taken math courses at levels equal to or above analysis of function or precalculus. In general, average self-reported math grades were much lower than were those reported for nonmath subjects. A total of 367 students (27%) reported having failed math in high school at least once. The typical math grade in high school for approximately 40% of the students was a C regardless of ethnic background.
Support and Encouragement
Regarding students' perceptions of parental educational expectations, significant main effects were found for both gender, F(1, 1181) = 8.32, p -.004, and ethnicity, F(2, 1181) = 11.49, p < .001. Post hoc tests showed Hispanic students reporting significantly higher parental expectations than both White and Black students, as shown in Table 3 . No significant differences were found between Black and White students in relation to their perceptions of parental educational expectations. In addition, women reported significantly higher parental expectations than did men, as seen in Table 3 .
Students reported receiving more help with math schoolwork at home than with nonmath subjects either through tutoring or from family members (see Table 3 ). Moreover, whereas gender had an impact on the amount of help received in math, with women receiving significantly more help than men, F(1, 1176) = 8.44, p < .004, it had no impact on the amount of help received with nonmath subjects. In contrast, ethnicity had a significant effect 138 on the amount of help received for nonmath subjects, F(2, 1178) = 5.52, p < .004. Post hoc tests showed Black students receiving significantly more help at home than both White and Hispanic students, who received the least help (Table 3) . In response to a statement about displays of confidence in their math abilities at home ("My mother and/or father often told me I could do well in math"), only ethnicity had a significant effect, F(2, 1184) = 5.20, p < .006, with Black students agreeing with the statement significantly less than both White and Hispanic students, who did not differ significantly from each other. Contrary to studies on stereotype threat (Spencer et al., 1999) , the data did not support the idea that women perceive others as having negative expectations for their math performance due to gender. Despite the reported Acherman-Chor et al. 139 verbal displays of confidence in their children's math ability in general, parents did not appear to encourage their children to take risks and enroll in higher level math courses. When asked to rate their agreement with the statement, "My parents encouraged me to take higher level math courses in high school," the mean agreement for the entire group was 2.8 on a scale from 1 to 5, with no differences by either ethnicity or gender. No significant differences were found in how much encouragement to take higher level math courses students said they received from counselors, but Black and Hispanic students reported receiving more encouragement from teachers than from their White counterparts. The same was true regarding students' perceptions of teachers' displays of confidence in their ability to do well in math according to their ethnic group. These findings contradict those normally reported in the literature in which minority students are typically discouraged from taking courses considered more challenging. In general, students reported that teachers provided more encouragement to risk enrolling in more challenging courses than did counselors.
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Math Anxiety and Avoidance
Contrary to researchers' expectations, no significant differences were found regarding different ethnic groups' or gender categories' perceptions of messages about math being a harder subject. This, however, did not prevent women from scoring significantly higher in a short version of the Math Anxiety Scale (see Table 4 ). Women were also significantly more inclined to state they would avoid a college major that required too many math courses. This self-reported math-avoidance behavior on the part of women, however, was not supported by their course-taking patterns in high school, a finding consistent with data on national level.
Although the data also indicated a trend for White students to be more math avoidant than were Hispanic and Black students, no significant results were found in post hoc tests. This trend is interesting, however, because it appears to point in the direction of a hypothesis that White students at FIU do not fit the general pattern of White "mainstream" students. It is possible that socioeconomic background may be an intervening factor that could help explain White students' tendency toward math avoidance as well as the fact that the educational expectations of White students' parents at FIU were lower than were those of Hispanic students, a finding that to a certain extent, contradicts the literature on educational expectations of "mainstream" parents. Because our survey did not include indicators of socioeconomic status, this hypothesis remains to be tested by further research.
Regarding the cognitive aspect of math anxiety measured through reports of grade expectations, men expressed significantly higher grade expectations in the course than did women (see Table 4 ). No significant differences were found between the grade expectations of the three main ethnic groups. Despite these expectations and despite the absence of differences in high school achievement in math, women scored higher than did men in the college algebra course. An important finding related to the final grades is that a large number of those who received failing grades in fact had dropped out of the course at some point after the deadline, a common behavior at the university.
The population at FIU presented different characteristics from those suggested by much of the research on minorities and the achievement gap. Findings were similar to Treisman's (1992) at Berkeley in two regards: These students did not lack motivation for education and did not they see themselves as lacking in family support. Contrary to the established assumption that minority parents do not understand the value of higher education, both Hispanic and Black students reported higher levels of parental educational expectations than did their White counterparts. They also reported receiving more encouragement than did White students. These findings may be explained by the self-reported level of educational attainment of parents of FIU students, which was higher than would be expected according to the literature on minority students.
These findings point to the possibility that when ethnic minorities become the majority in a school system, the manner in which they are perceived and treated by their teachers (many of whom are from the same ethnic group) changes, particularly with regard to expectations for educational attainment.
Regarding gender differences, women did not do worse than men in college algebra. Although women exhibited higher levels of math anxiety, men dropped out of the course more than women; the drop-out rate for men was Acherman-Chor et al. 141 b. Measured on a scale from 0 to 4 where A = 4, B = 3, C = 2, D = 1, and F = 0. *p < .05. **p < .01.
